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as xTHCinit and use it to correct for HC con-
tamination as described in § 1065.660. 

* * * * * 

(g) You may repeat the propane check to 
verify a batch sampler, such as a PM sec-
ondary dilution system. 

§ 1065.342 Sample dryer verification. 
(a) Scope and frequency. If you use a 

sample dryer as allowed in 
§ 1065.145(d)(2) to remove water from 
the sample gas, verify the performance 
upon installation, after major mainte-
nance, for thermal chiller. For osmotic 
membrane dryers, verify the perform-
ance upon installation, after major 
maintenance, and within 35 days of 
testing. 

(b) Measurement principles. Water can 
inhibit an analyzer’s ability to prop-
erly measure the exhaust component of 
interest and thus is sometimes re-
moved before the sample gas reaches 
the analyzer. For example water can 
negatively interfere with a CLD’s NOX 
response through collisional quenching 
and can positively interfere with an 
NDIR analyzer by causing a response 
similar to CO. 

(c) System requirements. The sample 
dryer must meet the specifications as 
determined in § 1065.145(d)(2) for dew-
point, Tdew, and absolute pressure, ptotal, 
downstream of the osmotic-membrane 
dryer or thermal chiller. 

(d) Sample dryer verification procedure. 
Use the following method to determine 
sample dryer performance, or use good 
engineering judgment to develop a dif-
ferent protocol: 

(1) Use PTFE or stainless steel tub-
ing to make necessary connections. 

(2) Humidify N2 or purified air by 
bubbling it through distilled water in a 
sealed vessel that humidifies the gas to 
the highest sample dewpoint that you 
estimate during emission sampling. 

(3) Introduce the humidified gas up-
stream of the sample dryer. 

(4) Downstream of the vessel, main-
tain the humidified gas temperature at 
least 5 °C above its dewpoint. 

(5) Measure the humidified gas dew-
point, Tdew, and pressure, ptotal, as close 
as possible to the inlet of the sample 
dryer to verify the dewpoint is the 
highest that you estimated during 
emission sampling. 

(6) Measure the humidified gas dew-
point, Tdew, and pressure, ptotal, as close 
as possible to the outlet of the sample 
dryer. 

(7) The sample dryer meets the 
verification if the results of paragraph 
(d)(6) of this section are less than the 
dew point corresponding to the sample 
dryer specifications as determined in 
§ 1065.145(d)(2) plus 2 °C or if the mole 
fraction from (d)(6) is less than the cor-
responding sample dryer specifications 
plus 0.002 mol/mol. 

(e) Alternate sample dryer verification 
procedure. The following method may 
be used in place of the sample dryer 
verification procedure in (d) of this sec-
tion. If you use a humidity sensor for 
continuous monitoring of dewpoint at 
the sample dryer outlet you may skip 
the performance check in § 1065.342(d), 
but you must make sure that the dryer 
outlet humidity is below the minimum 
values used for quench, interference, 
and compensation checks. 

[73 FR 37307, June 30, 2008] 

EFFECTIVE DATE NOTE: At 73 FR 37307, June 
30, 2008, a new § 1065.342 was added, effective 
July 7, 2008. 

§ 1065.345 Vacuum-side leak 
verification. 

(a) Scope and frequency. Upon initial 
sampling system installation, after 
major maintenance, and before each 
test according to subpart F of this part 
for laboratory tests and according to 
subpart J of this part for field tests, 
verify that there are no significant 
vacuum-side leaks using one of the 
leak tests described in this section. 

(b) Measurement principles. A leak 
may be detected either by measuring a 
small amount of flow when there 
should be zero flow, or by detecting the 
dilution of a known concentration of 
span gas when it flows through the vac-
uum side of a sampling system. 

(c) Low-flow leak test. Test a sampling 
system for low-flow leaks as follows: 

(1) Seal the probe end of the system 
by taking one of the following steps: 

(i) Cap or plug the end of the sample 
probe. 

(ii) Disconnect the transfer line at 
the probe and cap or plug the transfer 
line. 

(iii) Close a leak-tight valve in-line 
between a probe and transfer line. 
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(2) Operate all vacuum pumps. After 
stabilizing, verify that the flow 
through the vacuum-side of the sam-
pling system is less than 0.5 % of the 
system’s normal in-use flow rate. You 
may estimate typical analyzer and by-
pass flows as an approximation of the 
system’s normal in-use flow rate. 

(d) Dilution-of-span-gas leak test. Test 
any analyzer, other than a FID, for di-
lution of span gas as follows, noting 
that this configuration requires an 
overflow span gas system: 

(1) Prepare a gas analyzer as you 
would for emission testing. 

(2) Supply span gas to the analyzer 
port and verify that it measures the 
span gas concentration within its ex-
pected measurement accuracy and re-
peatability. 

(3) Route overflow span gas to one of 
the following locations in the sampling 
system: 

(i) The end of the sample probe. 
(ii) Disconnect the transfer line at 

the probe connection, and overflow the 
span gas at the open end of the transfer 
line. 

(iii) A three-way valve installed in- 
line between a probe and its transfer 
line, such as a system overflow zero 
and span port. 

(4) Verify that the measured overflow 
span gas concentration is within the 
measurement accuracy and repeat-
ability of the analyzer. A measured 
value lower than expected indicates a 
leak, but a value higher than expected 
may indicate a problem with the span 
gas or the analyzer itself. A measured 
value higher than expected does not in-
dicate a leak. 

EFFECTIVE DATE NOTE: At 73 FR 37307, June 
30, 2008, § 1065.345 was revised, effective July 
7, 2008. For the convenience of the user, the 
revised text is set forth as follows: 

§ 1065.345 Vacuum-side leak verification. 
(a) Scope and frequency. Verify that there 

are no significant vacuum-side leaks using 
one of the leak tests described in this section 
upon initial sampling system installation, 
after maintenance such as pre-filter changes, 
and within eight hours before each duty- 
cycle sequence. This verification does not 
apply to any full-flow portion of a CVS dilu-
tion system. 

(b) Measurement principles. A leak may be 
detected either by measuring a small 
amount of flow when there should be zero 
flow, or by detecting the dilution of a known 

concentration of span gas when it flows 
through the vacuum side of a sampling sys-
tem. 

(c) Low-flow leak test. Test a sampling sys-
tem for low-flow leaks as follows: 

(1) Seal the probe end of the system by 
taking one of the following steps: 

(i) Cap or plug the end of the sample probe. 
(ii) Disconnect the transfer line at the 

probe and cap or plug the transfer line. 
(iii) Close a leak-tight valve located in the 

sample transfer line within 92 cm of the 
probe. 

(2) Operate all vacuum pumps. After stabi-
lizing, verify that the flow through the vacu-
um-side of the sampling system is less than 
0.5% of the system’s normal in-use flow rate. 
You may estimate typical analyzer and by-
pass flows as an approximation of the sys-
tem’s normal in-use flow rate. 

(d) Dilution-of-span-gas leak test. You may 
use any gas analyzer for this test. If you use 
a FID for this test, correct for any HC con-
tamination in the sampling system accord-
ing to § 1065.660. To avoid misleading results 
from this test, we recommend using only 
analyzers that have a repeatability of 0.5% 
or better at the span gas concentration used 
for this test. Perform a vacuum-side leak 
test as follows: 

(1) Prepare a gas analyzer as you would for 
emission testing. 

(2) Supply span gas to the analyzer port 
and verify that it measures the span gas con-
centration within its expected measurement 
accuracy and repeatability. 

(3) Route overflow span gas to one of the 
following locations in the sampling system: 

(i) The end of the sample probe. 
(ii) Disconnect the transfer line at the 

probe connection, and overflow the span gas 
at the open end of the transfer line. 

(iii) A three-way valve installed in-line be-
tween a probe and its transfer line, such as a 
system overflow zero and span port. 

(4) Verify that the measured overflow span 
gas concentration is within ± 0.5% of the 
span gas concentration. A measured value 
lower than expected indicates a leak, but a 
value higher than expected may indicate a 
problem with the span gas or the analyzer 
itself. A measured value higher than ex-
pected does not indicate a leak. 

(e) Vacuum-decay leak test. To perform this 
test you must apply a vacuum to the vacu-
um-side volume of your sampling system and 
then observe the leak rate of your system as 
a decay in the applied vacuum. To perform 
this test you must know the vacuum-side 
volume of your sampling system to within ± 
10% of its true volume. For this test you 
must also use measurement instruments 
that meet the specifications of subpart C of 
this part and of this subpart D. Perform a 
vacuum-decay leak test as follows: 

VerDate Aug<31>2005 08:31 Sep 03, 2008 Jkt 214172 PO 00000 Frm 00920 Fmt 8010 Sfmt 8003 Y:\SGML\214172.XXX 214172er
ow

e 
on

 P
R

O
D

1P
C

71
 w

ith
 C

F
R



911 

Environmental Protection Agency § 1065.350 

(1) Seal the probe end of the system as 
close to the probe opening as possible by tak-
ing one of the following steps: 

(i) Cap or plug the end of the sample probe. 
(ii) Disconnect the transfer line at the 

probe and cap or plug the transfer line. 
(iii) Close a leak-tight valve in-line be-

tween a probe and transfer line. 
(2) Operate all vacuum pumps. Draw a vac-

uum that is representative of normal oper-
ating conditions. In the case of sample bags, 
we recommend that you repeat your normal 
sample bag pump-down procedure twice to 
minimize any trapped volumes. 

(3) Turn off the sample pumps and seal the 
system. Measure and record the absolute 
pressure of the trapped gas and optionally 
the system absolute temperature. Wait long 
enough for any transients to settle and long 
enough for a leak at 0.5% to have caused a 
pressure change of at least 10 times the reso-
lution of the pressure transducer, then again 
record the pressure and optionally tempera-
ture. 

(4) Calculate the leak flow rate based on an 
assumed value of zero for pumped-down bag 
volumes and based on known values for the 
sample system volume, the initial and final 
pressures, optional temperatures, and 
elapsed time. Using the calculations speci-
fied in 1065.644, verify that the vacuum-decay 
leak flow rate is less than 0.5% of the sys-
tem’s normal in-use flow rate. 

CO AND CO2 MEASUREMENTS 

§ 1065.350 H2O interference 
verification for CO2 NDIR ana-
lyzers. 

(a) Scope and frequency. If you meas-
ure CO2 using an NDIR analyzer, verify 
the amount of H2O interference after 
initial analyzer installation and after 
major maintenance. 

(b) Measurement principles. H2O can 
interfere with an NDIR analyzer’s re-
sponse to CO2. 

If the NDIR analyzer uses compensa-
tion algorithms that utilize measure-
ments of other gases to meet this in-
terference verification, simultaneously 
conduct these other measurements to 
test the compensation algorithms dur-
ing the analyzer interference 
verification. 

(c) System requirements. A CO2 NDIR 
analyzer must have an H2O inter-
ference that is within ±2% of the flow- 
weighted mean CO2 concentration ex-
pected at the standard, though we 
strongly recommend a lower inter-
ference that is within ±1%. 

(d) Procedure. Perform the inter-
ference verification as follows: 

(1) Start, operate, zero, and span the 
CO2 NDIR analyzer as you would before 
an emission test. 

(2) Create a water-saturated test gas 
by bubbling zero air that meets the 
specifications in § 1065.750 through dis-
tilled water in a sealed vessel at (25 
±10) °C. 

(3) Introduce the water-saturated 
test gas upstream of any sample dryer, 
if one is used during testing. 

(4) Allow time for the analyzer re-
sponse to stabilize. Stabilization time 
may include time to purge the transfer 
line and to account for analyzer re-
sponse. 

(5) While the analyzer measures the 
sample’s concentration, record 30 sec-
onds of sampled data. Calculate the 
arithmetic mean of this data. The ana-
lyzer meets the interference 
verification if this value is within ±2% 
of the flow-weighted mean concentra-
tion of CO2 expected at the standard. 

(e) Exceptions. The following excep-
tions apply: 

(1) You may omit this verification if 
you can show by engineering analysis 
that for your CO2 sampling system and 
your emission-calculation procedures, 
the H2O interference for your CO2 NDIR 
analyzer always affects your brake-spe-
cific emission results within ±0.5% of 
each of the applicable standards. 

(2) You may use a CO2 NDIR analyzer 
that you determine does not meet this 
verification, as long as you try to cor-
rect the problem and the measurement 
deficiency does not adversely affect 
your ability to show that engines com-
ply with all applicable emission stand-
ards. 

EFFECTIVE DATE NOTE: At 73 FR 37308, June 
30, 2008, § 1065.355 was amended by revising 
paragraphs (c) and (d), effective July 7, 2008. 
For the convenience of the user, the revised 
text is set forth as follows: 

§ 1065.350 H2O interference verification for 
CO2 NDIR analyzers. 

* * * * * 

(c) System requirements. A CO2 NDIR ana-
lyzer must have an H2O interference that is 
within (0.0 ±0.4) mmol/mol, though we 
strongly recommend a lower interference 
that is within (0.0 ±0.2) mmol/mol. 
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